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his in¢ention relçes fo. d-tubocurarine chlo- 
ride ild othèr imflar dtibocuraTine erivaties 
nd fo a meh0d for o-ing he samë. 
d-bocurarine chl0ride is he active constit- 
uent of curare, a plnç exa Used   an -r0W 
p0is and, more reciY, n is Purified fom 
in dicinè: d,Tuurarie hlordëwhïch ex- 
è  rélag ffec UPon he musuiau is 
useful in he tete 0f spstic pralYsis ás 
R Rdjc o h0c herap m thè t-reaen 6f 
ceri- mei OE0rdêr . oweer, becàuse of 
(e. g-. he r of dosage éë tha giving the 
desired relaxation of the 
t-hàç- giug thë desirable iC pkálYsis- of the 
ineCiëncy of- the Pï'ï0 at pU;ifictio tho:ds 
bave mde-i ùa{ly imiblè o r0duce- 
d-tUSècrrïe c.ld in bstantïail pre 
tarded: The  -U6oerfnë hloide aviïale 
by a mofied process which inv01és-thê uè o 
a mbb 0f thesëpi0r at iflcioh hods. 
o splieitF fi-dperaïng-dosts ndhènde hre 
stfll. éRi  defitd nëdd fo a. chdp and 
sle- rdde-f0r: the isblioh of-dubochrihb 
dhlofÇd fr6A', d£udë chre. 
If: iS, a- Objebt of 
Cheap  slë obes fd the isolRfCh, of 
for fd Cudb. 
R process, f6r the "eooe Of 6hm  dubo- 
I ccordcë Wih out invenfi, the. dU- 
curine ,chloridd- prëènt- 
of. Cude curage i 6bëd on RcfCRed  cRrbd, 
éiutëd om  fe Cbbn-.bY trtent 
rèidual  cudë d-thbbarne chlord, ater 
recfio wh picric cid The picrte SIt is 
dissoled-inan aqueOus solhtion Of  water-mis 
cib!e. OWëç.liphaic Eeone  Or' alCool, suiï as 
acetone» methyl. éhyl ketne» methsol or eh- 
nol, the solution contacted With n Cid-adsorb- 
in resin, containg  dorbed hydroch10iC acid 
aa,the:sItàt,-sdlUtin COncntred toobtn 
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the desired d-tubocurrine chloride in crystM!ine, 
substántially pure form. 
By further concentrations o the mother iiquor 
additional quantifies of the crystalline d-tubo- 
5 curarine chloride can be obtined. Aïter recrys- 
tallization of the combined crops of crystalline 
matërial from a minimum of hot water, the prd- 
uct is Wtiite in Color and gives a- clear,, colorless 
solution When dissolved in water. The d-tubo- 
10 Curarinë .chloride obtained by this process pos- 
ses.sës physical ánd phaTmac0iogical proPerties 
commensurate with those rep0rted for pure crys.- 
talline dtubocurarine chloride in the prior art, 
n ifs broader aspects out invention provides 
15 a method for obtaining othèr pharmacologicallY 
active d-tubocurarine derivatives. This is ac- 
complised by employing in the above described 
procedure, an Rcid-adsorbing resin impregnated 
with other strong mineral acids. Ttus when an 
20 acïd-adsor]ing rein c0nairing adsorbed hydro- 
gen bromide i substituted for one imprçgnted 
with hydï'ogen chl0ride the d-.tub0curariRë pïc- 
rate, on contact With the.resin, i convërted fo 
d-tubocurariiie bromide instead of to d-ubou- 
25 ratine dhloridë. !fl a similar manner 5y emÏl- 
ing cid-adsorbïn resin C0ntaining adobc 
sulfurid, hYdrioiïc or phophor, açi-d .ir .0U r 
process d-tubodurárine sulfate, iOdde and phos- 
phate» rëspèct!èly , Can be .otined. 
0 A wide variety of synthetïc acid-dorbig, 
e. g. anionrexchange, resins containin-g .freë 
amino and/or iminb groups can be u'ed, fer 
impregnafion with a strong minerT id, in ér 
process for. effebting tiie conversior o thë d-tub0- 
35 curarine picrRte fo hè more wtèr-sohïble, Phar- 
macglogically useful dtubocurarinë derivatieS] 
Such resins are cpmmonly preParel bY the rèac- 
tion of formaldehyde With ardmatic m0ho or 
polyamines o.with aliphaic p01Yaminès. Iii the- 
A0 preparatin of some of thee eiiis both r0matic 
and aliphatic amines are emploYdl while i dèr- 
tain other cases he aromatic aine-foimàldê- 
hyde  cpndensation, próducs ae treated çvïth 
cyntmide or dicyanamide o introdi fëè 
5 guanidin0 groupsinto the mólecu!ë. 
The conditions Under wicl the conversioh.ò 
the d-tubocurarine picrate to he more wteï-  
soluble, pharmacologicRlly useful d-gubocurrinè 
derivatives can be effected vär S0mewha ïith 
50 the resin and soivent, empl0yéd a well a vïth 
the d-tubocurarine-derivtive rb be 
In general, the solvent mixture shouli. C0rtin 
enóugh water to dissolve. Plreci]ie amunts 
of the d-tubocuraxine derivative to be 
6OE and St  the same rime not so muCh wte a o 
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ender the d-tubocurarine picrate insoluble in 
the solvent mixture. For example, in the case 
in which aqueous acetone is employed as a 
solvent for the conversion oï d-tubocurarine 
picrati to the corresponding chloride the effec- 5 
tire limitîng concentrations oï water are from 
about 20 fo 70%, the preïerred percentage being 
in the neighborhood oï about 50 %. 
In that step of out process wherein the ac- 
tive d-tubocurarine chloride, which bas been 10 
absorbed on activated carbon from a crude 
aqueous curare extract, is eluted with an or- 
ganic solvent, we bave ïound that the active 
d-tubocurarine chloride is selectively eluted by 
solvents containing less than about 10% of water. 15 
When the elution is carried out in this man- 
ner many impurities, which haii been trouble- 
some in previous purification processes, remaoEn 
on the carbon while the d-tubocurarine chlo- 
ride is eluted almost completely. Some oï the 20 
water-miscible, lower aliphatic alcohols and 
ketones which may be used to eiute the active 
material from the carbon in this step of the 
process are methanol, ethanol, acetone and 
methyl ethyl ketone. 25 
The step of adsorption of d-tubocurarine 
chloride on activated carbon .and its elution 
thereïrom as well as the step of converting the 
d-tubocurarine picrate to a more water-soluble 
derivative by employment oï an acid-adsorbing 39 
resin are both of general applicabflity in that 
they are individually useful in connection with 
other methods of producing d-tubocurarine de- 
rivatives. 
The invention is illustrated by the following 35 
examples. 
Example 1 
10 lbs. o£ dried crude curare syrup derived 
ïrom Chonclroclend, ron tomentosum is extracted 
with 25 liters o£ cold water by stirring the slurry 40 
for about one hour. The solids are separated 
by filtration or centrffugation and the residue 
re-extracted with four 16 Iiter portions of cold 
water. The combined aqueous extracts are con- 
centrated in vacuo below about 80 ° to 90 ° 45 
C. to a volume of approximately 36 liters, al- 
lowed to stand overnight and filtered to re- 
move any sediment. The crude curare extract 
thus obtained is ready for use in thi isolation 
procedure.. 50 
The d-tubocurarine chloride present in the 
crude extract is adsorbed on activated carbon 
by stirring the extract with 11 kflograms of 
tivated carbon ïor one hour. The carbon con- 
taining the active principle is filtered off and 55 
washed with 60 to 80 liters of cold water. If 
the original filtrate is hot colorless or bas a 
polarimeter rotation of over 0.1 °, another kilo- 
grain of the activated crbon is added and the 
adsorption procedure repeated belote proceed- 60 
ing with the washing of the carbon. 
After pressing the water out of the carbon 
containing the adsorbed active material as 
completely as possible, the carbon is suspended 
in 32 liters oï methanol and the mixture 6 
stirred at room temperature for one hour. The 
carbon is filtered off and re-extracted rst 
with a 28 liter portion of methanol, then with 
two 20 liter portions and finally with two 16 liter 
portions. The observed polarimeter reading of 79 
the last portion of the last extract should be 
less than 0.1 °. The combined methanol eluates 
which contain the desired d-tubocurarine chlo- 
ride are evaporated to dryness, the residue taken 
up in 5 liters of methanol and treated with 25  

g. of activated bone charcoal (e. g. DarCo G-60). 
The mixture is filtered and the filtrate evap- 
orated fo dryness. If deaired, this decolorizing 
treatment may be eliminated without impair- 
ing the yield or ihe purity of the nal product. 
Also, if desired, acetone containing a small 
amount of water may be substituted for meth- 
anol in t.his itep of the process. 
The residue is dissolved in 2 cc. of hot wa- 
ter per gram of material and the solution clari- 
fied by filtration through an asbestos filter mat. 
The filtrate is added gradually with vigorous 
agitation to a saturated aqueous picric acid 
solution. 10 liters of saturated picric acid 
solution are used ïor each 100 g. of residue from 
the methanol eluates. After the addition has 
been completed the mixture is stirred at room 
temperature ïor about a hour and a haif and 
then the orange-yellow picrate sait collected, 
washed with one liter of saturated picric acid 
solution and dried at about 89 ° C. If desired, 
the drying of the salt may be omitted as the 
amount of water present in the material does 
hot materially influence the results obtained in 
the next step of the process. 
The dry picrate sali is dissolved in 2 liters of 
acetone per 100 g. of picrate and the solution 
treated with 30 g. of activated bone charcoal 
(e. g. Darco 60-G). The charcoaI is removed 
by filtration and the filtrate diluted with an 
equal volume of distilled water. The treatment 
with decotorizing charcoal can be omitted, if de- 
sired, without affecting the nature or purity of 
the ïmal product. 
An acid-adsorbing resin column containing 
about 500 g. of a synthetic acid-adsorbing resin 
cont'aining free amino groups such as the poly- 
amine formaldehyde type known as Amberlite 
IR-4B, for each 100 g. of picrte salt is saturated 
with hydrogen chloride by washing it with 4% 
hydrochloric acid until no more acid is adsorbed. 
We haie found that a column whose height is 
approximately eight rimes its diameter possesses 
about the optimal proportions. After washing 
the column with water to remove excess ïree acid 
and then with 50% aqueous acetone the column 
is ready for use. 
The aqueous acetone solution of the d-tubo- 
curarine picra is slowly passed through (about 
10 gal. per hour per 32 lbs. of resin) the column 
of acid-adsorbing resin saturated with hydrogen 
chloride and the amber-colored effluent collected 
in two liter fractions. Each fraction is tested for 
observed rotation in a polarimeter. The column 
is washed with 50% aqueous acetone untfl the 
fractions show an observed polarimeter rotation 
of 0.1 ° or Iess. 
served rotation of more than 0.1 ° are combined 
and concentrated in vacuo to the point of crys- 
tallization. The d-tubocurarine chloride which 
crystallizes out on cooling is collected and washed 
with a small amount of acetone. The aqueous 
filtrate is concentrated in vacuo to a syrup, a 
small amount of water added and the vessel 
scratched to induce crystallization. The d-tubo z 
curarine chloride which separates is collected as 
before and washed with acetone. The concentra- 
tion. and crystallization process is repeated until 
no more crystalline product can be obtained. 
The acetone wash solutions are combined, evap- 
orated to dryness and the residue taken up in a 
small amount oï water. On cooling more oï the 
crystalline product is obtained. 
The crystalline material, obtained in the man- 
ner described above, is combined and recrystal- 
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lized from hot water using 4.5 cc. of water per 
gram of material.. The crystalline d-tubocurarine 
chloride is washed with acetone and the acetone 
wash and aqueous filtrate concentrated to obtain 
additional crops of the purifled material. The 
recrystallized d-tubocurarine hloride Is white in 
color and gives a. clear, colorless solution in water 
ata concentration, of 4 mg./cc. 
 The total yield--of recrystallized ïnàçeriai is 
about 200 g. having a pharmacological activity of 10 
about 6.5 units per mg. 
Example 2. 
100 g. oï d-tubocurarine picrate (PrePared as 
described in Example 1) is dissolved in 2 liters of 
acetone and the solution, aïter charcoaling with 
a small amount of activated carbon, diluted fo a 
volume of aSout 4 liters. 
An acid-adsorbing resin column containing 500 
g. of a synthetic acid-absorbing resin containing 20 
free amino groups such as the polyamine formal- 
dehyde type known as Amberlite IR-4 is saturated 
with sulfuric acid by washing it with 4 % sulfuric 
acid until no more acid is adsorbed. The column 
is then washed first with water and then with 
50% aqueous acetone: - 
The aqueous acetone solution of-. the d-tubo- 
curarine picrate is slowly passed through the 
column of resin prepared as described in the pre- 
ceding paragraph and the effluent collected. 
After washlng the column thoroughly with 50% 
aqueous acetone the washings and effluent are 
combined and concentrated in vacuo to the point 
of crystallization. The d-tubocurarine sulfate 
which separates iæ collected and washed with 
acetone. The filtrate and washings are concen- 
trated to obtain further crops of the desired d- 
tubocurarine sulfate and then all the material 
combined with the original crop of the product 
and recrystallized from water. The d-tubocu- 
rarine sulfate thus obtained is white in color and 
gives a clear, colorless solution when dissolved in 
water. Thii salt also posèsses pharmacological 
properties commensurate with those exhibited by 
d-tubocurarine sulfate prepared by other 
methods. 
While the invention bas been described in de- 
rail using a crude curare extract derived from 
Chongrogengron tomentosum, it should be under- 
stood that crude curare extracts of other botani- 5O 
cal origins which contain d-tubocurarine chlorid 
may also be employed in our process. For 
ample, the so-called "Gril" curare, a curare 
mixed and varying botanical origin may be used. 
What we claire as our invention is: 
55 
1. Proceæs for obtaining a d-tubocurarine salt 
of a mineral acid in substantially pure form 
which comprises adsorbing the d-tubocurarine 
chloride present in an aqueous extract of crude 
curare on activated carbon, selectively eluting 6O 
said d-tubocurarine chloride by treating said 
carbon with an organic solvent containing less 
than about 10 % water and selected from the class 
consisting of water-miscible, lower aliphatic 
alcohols and ketones, evaporating said solvent 
from the eluate, dissolving the residue in water, 
treating the resultant solution with picric acid, 
contacting the resultant picrate dissolved in an 

ride in substantially pure form which comprise 
adsorbing the d-tubocurarine chIoride present in 
an aqueous extract of crude curare on activatect 
carbon, selectively elutng said d-tubocurarine. 
5 chloride by treating said carbon with an organic 
solvent containing less than about 10% wate 
and selected from the class consisting of water-, 
miscible lower aliphatic alcohols and ketones, 
evaporating said solvent from the eluate, dissolv- 
ing -the residue in water, treating the resultant 
solution with picric acid, contacting the resultant 
picrate dissolved in an aqueous solution of a sol- 
vent of the class consisting of water-miscible, 
lower aliphatic ketonei and alcohols with an 
acid-adsorbing resin containing adsorbed.hydro- 
gen chloride, concentrating the resultant solu- 
tion and recovering the d-tubocurarine chloride 
therefrom. 
3. Process for obtainmg a d-tubocurarine sali 
of a mineral acid in substantially pure form 
which comprisei adsorbing the d-tubocurarine 
chloride present in an aqueous extract of crude 
curare on activated carbon, selectively eluting 
said d-tubocurarine chloride by treating said 
25 carbon with a water-miscible, lower aliphatic 
alcohol.containing less than about 10% water, 
evaporating said alcohol from the eluate, dissolv- 
ing. the residue in water, treating the resultant 
solution with picric acid, contacting the re- 
30 sultant picrate dissolved in an aqueous solution 
of a water-miscible, lower aliphatic ketone with 
an acid-adsorbing resin containing an adsorbed 
mineral acid, concentrating the resultant solu- 
tion and recovering the d-tubocurarine salt of a 
35 mineral acid therefrom. 
,4. Process for obtaining d-tubocurarine chlo- 
ride in substantlally pure form which comprises 
adsorbing the d-tubocurarine, chloride present in 
an aque0us extract of crude curare on activated 
4o carbon, selectively eluting said d-tubocurarine 
chloride by treating said carbon with a water- 
miscible, lower aliphatic alcohol containing less 
than about 10% water, evaporating said alcohol 
from the eluate, dissolving the residue in water, 
45 treating the reiultant solution with picric acid, 
contacting the resultant picrate dissolved in an 
aqueous solution of a water-miscible, lower 
aliphatic ketone with an acid-adsorbing resin 
containing adsorbed hydrogen chloride, con- 
centrating the resultant solution and recovering 
the d-tubocurarine chloride therefrom. 
5. Process for obtaining a d-tubocurarine salt 
of a mlneral acid in substantially pure form 
which comprises adsorbing the d-tubocurarine 
chloride present in an aqueous extract of crude 
curare on activated carbon, selectively eluting 
said d-tubocurarine chloride by treating said 
carbon with methanol containing less than about - 
10% water, evaporating said methanol from the 
eluate, dissolving the residue in water, treating 
the resultant solution with picric acld, contact- 
ing the resultant picrate dissolved in aqueous 
acetone with an acid-adsorbing resin containing 
an adsorbed mineral acid, concentrating the re- 
65 sultant solution and recovering the d-tubo- 
curarine sali of a mineral acid therefrom. 
6. Process for obtaining d-tubocurarine chlo- 
ride in substantially pure form which comprises 

aqueous solution of a solvent of the class con- adsorbing the d-tubocurarine chloride present in 
sisting of water-miscible, lower aliphatic ketones 70 an aqueous extract of crude curare on activated 
and alcohols with an acid-adsorbing resin con- carbon, selectively eluting said d-tubocurarine 
taining an adsorbed mineral acid, concentrating chloride by treating said carbon with methanol 
the resultant solution and recovering the d-tubo- containing less than about 10% vater, evaporat, 
curarine salt of a mineral acid therefrom, ing said methanol from the eluate, dissolving the 
2. Process for obtalntng d-tubocurarine chlo- 7 residue in water, treating the resultanç solution 



with picri¢ acid, co_ntacting: the resuttantpicrate: 
dissled in-aq.ueous, a¢etone «ith an acidradr 
sorbing resin containing adsorbed hydrog.en.chlor 
ride, cçncentrating.the resulant solution and.re 
covering the d-tubocurarine chloride therefrom. 
7» In a proces for obtaining, a d-tubocm:arii 
salt of a mineral acid in substançially puçe 
ïorm, tle stop which comprises adsorbing_ the. 
d-tUboçurarine chloride pres9.nt in a aclueous ex- 
tra.ct, of. crude curare on activated, carbon, and 
selective!y elutlng- said d-tubocurrine, chlQride 
bY.. t.reting said carbn with an orggni¢ solvent 
cotaining-less thon about 10,% water and selected 
ïromthe ctassconsisting of water-miscible, lover 
alip_hatC alcohols and ketones. 
8: In a: process: for obtaining, a d-tubocurarine: 
sl..i of a mineral acid in substantially-, pure, 
tortu, the stop which comprises adsorbing, t.he 
drtUbocu'arine chloride prescrit in a atueous 
tr_acg of crude curare on activated carbon and 
see.ctl.vel.y: eluting, said d-tubocurarine chloride  
by. treat!ng said carbon with a water-miscible,.. 
lower a.liphatic: alcQh01 containing less thon about 
10 %.. water, 
9, In. a, process for obtaining a d-tubocu.rarin¢- 
salt of a mineral acid. in substantially, pure 
form,, the. stop whiçh, comprises: adsorbing, the 
d-tubo.c_ur.aine ch!Çrlde presen$, in.a aque0us: ex- 

sis_tirïg, of: water-mis¢ibl%, lower, alïphatic ketoneg: 
a.rcl: alcgho!s: wlth- an-. acid-adsorbing, rein, con- 
taling- ad_sor.bed 1. fltoggn', cb/oride. 
1-2, In- a pr.o.ce.ss  f 0r: o.btaining a:d-tub°curarine 
5 s]t, of. a. miner.ali acid in subsantialty., p.ure 
fo.tre; th¢: at.e,, which., comprises, contacting 
d-t.uboeur.rine.: pl¢rat: in an. aqueous solution, of 
a water-miscible, lo.wer aliphatc: ke.tone: with an 
acdacls.r.b- r.e$in, containing., an: adsorbed 
: miner,!._acid;. 
13. In a process for ohtaining:, d-tuboeurarine: 
chloride in substantially pure form, the stop which 
comprises contacting d-tubocurarine picrate in 
an aclueus, solution, oî a wate-mis¢ible,, lover 
15- aliphatic ketone, wJ, th an acid-adsorbing, resin 
conining., adsorbd l.dr,og_en chloride 
14. In.a:process.for. obtaining:a d-tubocurarine. 
salt of a mineral acid in. substntially, pure- 
form, the stop,, which comprises_ contac.ting 
20..: d-tub.oc.urin picrate, in an, aquous, acetone. 
solution:wtth an acid-adsorbing, resin containing. 
an adsorbec} mineal.acid. 
15, Ir a: pmces for obaining: d:tubo.curarine. 
chloride in substantially., pure fom, the. step 
25: which comprises, contacting: d,tubocurarine- 
picrate in an aqueous acetone, solutiorz with.an: 
acidradsorbng= resin, containing adsorbed.. 
drogen chloride, 

traceof crude, c/rare on act_iva.ted: .crbon and NICKOLAS D, JENESEL. 
seectvly eluting, aid_ d-tub0¢ura:i_ne ch:lQride 30:. W/LLIAM R COLEMAN. 
bïreaing said-crbon with methano! c0ntaining:: HARRY M.. eROOES,.. J.. 
leSs:tan..ab_oUt 10.% wate. 
10 In.al pmcess for.obtajllng, a.d-tubocuraine_ REERENCES: CITED 
sa_lif, a mneral, acid inc s!bstantially  purs- The:fottving!: eï.erenceare_of.:recordAn the 
form, the stop which c0mPis.e contac.ting 3_5 file: of .this`_:.patent; 

d-tubocurarine:p!crate in.a.n, aque0u.s s.o!utio.nof 
. s.oÏVent of .the clas_s, con_s_ i_s.ting o£- watr -iniscible, 
lower:aliphatic ke.t0n.e_sand:_alc0hots with n acid- 
ads0rbiDg resin containing an..ads.orbe_& minera[ 
a¢i_d 40 
1.1] In a .process for. obta!ning, d-tubocurarine 
chloridein subs.tan:tiallyp.ure..form thestepwhich. 
coïnïis`es contacting d-tubocurarine picra_teç in 
ar- aqu_eQus.s_olut$¢n.of a s.olvent, o.ï the_ class con. 
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